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(54) Image forming apparatus 

(57) An image forming apparatus is provided which 
is capable of immediately performing a recording oper- 
ation in the case where the apparatus is restored to the 
operation state from the waiting state. The image forming 
apparatus has an MPU for performing switching between 
a normal operation mode, in which the apparatus is oper- 
ated with normal electric power, and a low power con- 
sumption operation mode, in which the apparatus is 
operated with a low power consumption which is smaller 



than the normal electric power, so as to reduce electric 
power consumption. When the MPU switches the mode 
of the apparatus from the low power consumption oper- 
ation mode to the normal operation mode, an initial-rota- 
tion inhibition signal for inhibiting initial rotation of a motor 
is generated. In response to the initial-rotation inhibition 
signal, the initial rotation of the motor is inhibited. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

The present invention relates to an image informa- 
tion apparatus, and more particularly to an image infor- 
mation apparatus adapted to an electrophotographic 
method. 10 

Related Background Art 

Hitherto, a facsimile apparatus including an image 
information apparatus of the foregoing type has been 75 
used to establish the connection and perform communi- 
cation with another image forming apparatus or a com- 
munication apparatus connected through a 
communication line, record and read an image to be cop- 
ied and make, to be common, communication means. 20 
recording means and reading means of the facsimile 
apparatus with respect to an external computer. In a 
state where the facsimile apparatus is not performing any 
of the foregoing operations, the facsimile apparatus is in 
a waiting state for performing the foregoing operation. 25 

In the facsimile apparatus of the foregoing type, 
when power source switch means, which can be set by 
a user, is switched on, an output from a commercial AC 
power source or a spontaneously-generated AC power 
source is. regardless of the waiting state or the operating 30 
state, converted into a level of voltage (hereinafter called 
"stabilized output voltage") which is supplied to corrtrol 
devices in the apparatus through first power supply 
means. As described above, the stabilized output volt- 
age is supplied to all control devices in the conventional 35 
facsimile apparatus. 

Accordingly, electric power has been consumed 
similar to that consumed in the normal operating, state 
though the facsimile apparatus is in a waiting state in 
which the normal kinetic operation is not performed. One 40 
of various methods of preventing consumption of electric 
power in the waiting state is to interrupt the operation for 
converting the supplied voltage to the stabilized output 
voltage during the waiting mode: and simultaneously, the 
power source for one (hereinafter called a waiting-oper- 45 
ation control device) of the control devices is switched to 
a secondary power source, such as a secondary battery, 
to interrupt power supply to the other control devices. 
The foregoing operation for preventing consumption of 
electric power is hereinafter called a "low power con- so 
sumption operation mode*', while the operation for sup- 
plying electric power during the normal operation is 
called a "normal operation mode". 

The first power supply means, which is the power 
source for each control device, interrupts supply of elec- ss 
trie power to each control device when the normal oper- 
ation mode has been shifted to the low power 
consumption operation mode. As an alternative to this, 
the power source is switched to the second power supply 



means, and then the second power supply means oper- 
ates only the waiting-operation control device which is 
operated during the waiting mode. When a signal for 
restoring to the normal operation mode is supplied in the 
low power consumption operation mode, restoration 
from the low power consumption operation mode to the 
normal operation mode is performed. 

In the low power consumption operation mode, the 
output terminal of the control device is latched to the 
same logic as that used immediately before the low 
power consumption operation mode is realized. Moreo- 
ver, input of a clock signal for operating the control device 
is interrupted. As a result, a state can be realized in which 
only a signal for restoring the normal operation mode is 
received in a state where electric power consumption is 
minimized. The foregoing restoration signal is generated 
due to detection of a CI signal through a communication 
line, detection of off-hook of a handset, detection of a 
signal indicating whether or not an original document, to 
be read, exists, a start command issued by an external 
computer through an external interface and key input 
from the operation portion. 

Simultaneously with the restoration to the normal 
operation, the operation for converting the voltage to the 
stabilized output voltage is restarted so that the power 
source for the waiting-operation control device is 
switched from the second power supply means to the 
stabilized output voltage supplied from the first power 
supply means. 

By performing the foregoing method, electric power 
consumption can significantly be reduced during the 
waiting mode. 

In the image forming apparatus of the facsimile 
apparatus of the foregoing type, the device (hereinafter 
called a "control device for controlling the recording oper- 
ation") for controlling the recording operation reads the 
contents of a ROM (Read Only Memory), on which var- 
ious instructions for the recording operation have been 
written, to operate a program routine for use when elec- 
tric power is supplied. The foregoing operation is per- 
formed such that jam detection and checking of a state 
of an opening/closing cover of the apparatus are initially 
performed. If the results of the detection and checking 
are normal, a motor for conveying a transference mem- 
ber is rotated so that the motor performs initial rotation 
As a result, initialization of an electrophotographic proc- 
ess portion, detection of a failure of a fixing unit by detect- 
ing the temperature realized when electric power is 
supplied to the fixing unit for a short time and detection 
of existence of toner are performed. To complete the 
foregoing operations, at least the time is required to 
rotate once the photosensitive drum in the electrophoto- 
graphic process portion. 

As described above, in the case where the conver- 
sion to the stabilized output voltage by the first power 
supply means is interrupted in the conventional image 
forming apparatus, electric power is not supplied to the 
control devices except the waiting-operation control 
device for preventing consumption of the second power 
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supply means. As a matter of course, electric power has 
not been supplied to the device for controlling the record- 
ing operation. Therefore, even if the control device for 
controlling the recording operation has been brought to 
an operating state, determination cannot be performed 5 
whether the operating state is due to the shift from the 
waiting state or due to the activation (the power supply) 
of the apparatus. Thus, a program routine has been exe- 
cuted to perform the initial rotation similar to the case 
where power is supplied whenever the operating state is w 
realized. 

Accordingly, if restoration to the operating state is 
performed from the waiting state, the recording operation 
cannot immediately be performed. For example, if a fac- 
simile receipt to be completed in a short time is per- 15 
formed, the recording operation cannot be performed 
because the initial rotation is being performed. Thus, 
there arises a problem in that a memory substitution 
receipt function is used because a determination is per- 
formed that the recording operation cannot be performed 20 
though no failure takes place. 

In the case where the conventional image forming 
apparatus is used as an output apparatus of an external 
unit, if activation from an external unit is commanded, 
data cannot be received because preparation for per- 25 
forming the printing operation has not been completed. 
Thus, error occurrence is communicated with the exter- 
nal unit. 

SUMMARY OF THE INVENTION 30 

In view of the foregoing, an object of the present 
invention is to provide an image forming apparatus which 
is capable of immediately performing a recording oper- 
ation in the case where the apparatus is restored from a 35 
waiting state to an operating state. 

Another object of the present invention is to provide 
an image forming apparatus which is capable of prevent- 
ing a wasteful operation, such that initial rotation is per- 
formed in a state where the recording operation cannot 40 
be performed. 

Other objects, features and advantages of the inven- 
tion will be evident from the following detailed description 
of the preferred embodiments described in conjunction 
with the attached drawings, 45 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a side cross-sectional view of the internal 
structure of a facsimile apparatus according to an 50 
embodiment of the present invention; 
Fig. 2 is a schematic perspective view of the facsim- 
ile apparatus shown in Fig, 1 ; 
Fig. 3 is a schematic perspective view of the facsim- 
ile apparatus shown in Fig. 1 ; 55 
Fig. 4 is a block diagram showing a control system 
of the facsimile apparatus shown in Fig. 1 ; 
Fig. 5 is a block diagram showing the structure of the 
control portion shown in Fig. 4; 



Fig. 6 is a flow chart of the operation of the facsimile 
apparatus shown in Fig. 1 ; 

Fig. 7 is a flow chart of the operation of the facsimile 
apparatus shown in Fig. 1 ; 

Fig. 8 is a flow chart of the operation of the facsimile 
apparatus shown in Fig. l ; 

Fig. 9 is a flow chart of the operation of the facsimile 
apparatus shown in Fig. 1 ; 

Fig. 10 is a block diagram showing the structure of 
an essentia! portion of a second embodiment of the 
present invention; 

Fig. 11 is a flow chart of an essential operation of 
the second embodiment; 

Fig. 12 is a block diagram showing the structure of 

the control portion shown in Fig. 4; 

Fig. 13 is a block diagram showing the structure of 

the control portion shown in Rg, 4; 

Fig. 14 is a block diagram showing the structure of 

the control portion shown in Fig. 4; 

Fig, 15 is a flow chart of the operation of the third 

embodiment; 

Fig, 16 is a flow chart of the operation of a fourth 
embodiment; 

Fig. 17 is a flow chart of the operation of a fifth 
embodiment: 

Fig. 18 is a block diagram showing the structure of 
a control portion according to a sixth embodiment; 
Fig. 1 9 is a flow chart of the operation of the sixth 
embodiment; 

Fig. 20 is a flow chart of the operation of the sixth 
embodiment; and 

Fig, 21 is a flow chart of the operation of a seventh 
embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of a facsimile apparatus 
using an image information apparatus according to the 
present invention will now be described. 

First Embodiment 

Fig. 1 is a side cross-sectional view showing the 
internal structure of a facsimile apparatus according to 
an embodiment of the present invention. Figs. 2 and 3 
are schematic views of the facsimile apparatus shown in 
Fig. 1. Referring to Figs. 1, 2 and 3. reference numeral 
1 represents a body of the facsimile apparatus. The 
apparatus body 1 includes an original-document convey- 
ing portion 2, a reading portion 3, an optical portion 4. 
an image forming portion 5. a transference-member con- 
veying portion 6, an image fixing portion 7. a communi- 
cation portion 8 (not shown), an operation portion 9, a 
display portion 10 and a control portion 1 1 (not shown). 

The original -document conveying portion 2 includes 
a sub-conveying roller 2b. pressed against a sub-con- 
veying pressuring members 2a. and a separation roller 
2d. pressed against a separation pressing member 2c, 
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to separate sequentially a plurality of original-document 
sheets S stacked on an original-document retaining 
frame 1 2. Then, a paper-supply roller 2f pressed against 
a paper-supply roller 2e is rotated to convey the sepa- 
rated original-document sheet S to the reading portion 3. 

The reading portion 3 consists of a contact-type 
image sensor (CS) 14, an original-document retaining 
plate 15 and the like. The contact-type image sensor 14 
causes an LED (Light emitting Diode) array serving as a 
light source to emit light to the surface of the original- 
document sheet S. on which information is formed. Light 
reflected from the surface of the original -document sheet 
S is imaged on a sensor device by a SELFOC lens so 
that image information is read. The image information 
read by the sensor device is transmitted to the control 
portion 1 1 so that the image information is subjected to 
shading correction, A/D (analog/digital) conversion and 
the like. Then, the digitized image signal is supplied to 
the optical portion 4 or the communication portion 8 so 
as to be used in a recording process, to be performed by 
the apparatus according to the present invention, or 
image communication. 

In the optical portion 4, a laser diode 1 7 (not shown) 
of a laser scanner 16 emits light in accordance with the 
image signal supplied from the control portion 1 1 so that 
modulated laser beams are generated. The modulated 
laser beams are. by the collimator lens 18 (not shown), 
converted into parallel beams and then made incident 
upon a polygonal mirror 19 which is rotated at a prede- 
termined speed. The laser beams reflected by the polyg- 
onal mirror 19 are focused on the surface of the 
photosensitive drum 21 by an imaging lens 20 disposed 
in front of the polygonal mirror 1 9. 

When the polygonal mirror 19 is rotated at a prede- 
termined speed, the laser beams, irradiating the surface 
of the photosensitive drum 21 scan the surface of the 
photosensitive drum 21 at a predetermined speed. 
When the photosensitive drum 21 is rotated at a prede- 
termined speed and the laser beams scan the surface of 
the photosensitive drum 21 at a predetermined speed, a 
static latent image is formed on the surface of the pho- 
tosensitive drum 21 . 

In the image forming portion 5, around the photo- 
sensitive drum 21 consisting of a conductive drum and 
a photoelectric layer, there are disposed a primary 
charger 22, a developing unit 23. a transferring charger 
24, a blade type cleaning unit 25 (not shown) and an 
electric-power remover 26 (not shown). The photosensi- 
tive drum 21 . the primary charger 22, the developing unit 
23, the cleaning unit 25 and the electric-power remover 
26 are, together with a developer restoring container 27, 
integrally accommodated in a process cartridge 28 (not 
shown) which is detachably attached into an attachment 
member of the apparatus body 

The photosensitive drum 21 , the primary charger 22 
and a development sleeve 23. which is disposed in the 
developing unit 23. and a transferring charger 24 are 
driven by a motor M2. The surface of the rotated photo- 
sensitive drum 21 is uniformly, negatively and directly 



charged due to passing of the primary charger 22. Then, 
the photosensitive drum 21 is irradiated with and 
exposed to laser beams emitted by the laser diode 17. 
Due to the irradiation with the laser beams, negative 

5 charges in a bright portion are neutralized so that the 
static latent image is formed. When the static latent 
image approaches developer T in the developing unit 23. 
the negatively charged developer T jumps onto the sur- 
face of the photosensitive drum 21 due to the difference 

10 between the potential of the static latent image and that 
of the developing unit 23. Thus, the static latent image is 
formed into a visible image. When the visible image is 
positively charged by the transferring charger 24, a toner 
image on the photosensitive drum 2 1 is transferred to the 

15 surface of transference member P. 

Residual toner on the surface of the photosensitive 
drum 21. from which the toner image has been trans- 
ferred, is removed by the cleaning unit 25. Then, the pri- 
mary charger 22 uniforms the potential on the surface of 

20 the photosensitive drum 21 to prepare for the following 
operation for forming a static latent image. The residual 
toner removed from the surface of the photosensitive 
drum 21 is recovered by the developer restoring con- 
tainer 27. In the transference-member conveying portion 

25 6. a first cassette 29 and a second cassette 30 are 
mounted on predetermined positions in the apparatus 
body 1 so as to be drawn. The transference members P 
accommodated in the first and second cassettes 29 and 
30 can selectively be conveyed. 

30 In the case where the transference members P 
accommodated in the first cassette 29 are conveyed, a 
paper supply solenoid SL1 (not shown) is operated so 
that the rotations of the motor M2 (not shown) are trans- 
mitted to a semicircular paper-supply roller 29a. thus 

35 causing the transference members P to be sequentially 
separated. The separated transference member P is 
conveyed by a conveyance roller 31a. At this time, a 
resist sensor 31b (not shown) detects the leading end of 
the transference member P, which is being conveyed, to 

40 make the conveyance timing to be appropriate so that 
the leading end of the toner image formed on the photo- 
sensitive drum 21 and that of the transference member 
P coincide with each other Thus, the transference mem- 
ber P is allowed to pass between the photosensitive 

45 drum 21 and the transferring charger 24 by the convey- 
ance roller 31a. 

In the case where the transference members P 
accommodated in the second cassette 30 are conveyed, 
a paper supply solenoid SL2 (not shown) is operated so 

50 that the rotations of the motor M2 are transmitted to the 
semicircular paper-supply roller 30a. The rotations of the 
paper-supply roller 30a cause the transference mem- 
bers P to be sequentially separated so as to be conveyed 
from the second cassette 30 to the conveyance roller 3 1 a 

55 by the conveyance roller 30b. Then, the transference 
member P is conveyed by the conveyance roller 31a. At 
this time, the leading end of the transference member P, 
which is being conveyed, is detected by the resist sensor 
31b. By making the conveyance timing to be appropriate 
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in such a manner that the leading end of the toner image 
formed on the photosensitive drum 21 coincides with that 
of the transference member R the transference member 
P is allowed to pass between the photosensitive drum 
21 and the transferring charger 24 by the conveyance 5 
roller 31a. 

In the image forming portion 5, the transference 
member P. to which an image has been transferred, is 
further conveyed by a fixing roller 32 and a paper-dis- 
charge roller 33. which are rotated by the motor M2. and w 
then discharged onto a transference member discharge 
tray 34. A paper-supply portion for performing the paper 
supply process and a paper discharge, portion for per- 
forming the paper discharge process are provided with 
a paper-supply sensor 35 and a paper-discharge sensor 15 
36. respectively Thus, reach and passage of the trans- 
ference member P can be detected. If the transference 
member P does not reach or pass through each of the 
paper-supply sensor 35 (not shown) and the paper-dis- 
charge sensor 36 (not shown), a determination is made 20 
that a defect has taken place during the conveyance of 
the transference member P and occurrence of a defect 
is displayed on the display portion. 

The apparatus body 1 has a first opening/closing 
cover 37. a second opening/closing cover 38, a third 25 
opening/closing cover 39 and an upper cover 40. each 
of which is attached thereto so as to be opened and 
closed, as the need arises. The first opening/closing 
cover 37 is used to remove clogged transference mem- 
ber P in the paper discharge portion, the second open- 30 
ing/closing cover 38 and third opening/closing cover 39 
are used to remove clogged transference member P in 
the paper-supply portion, and the upper cover 40 is used 
to remove clogged transference member P in the proc- 
ess cartridge 28 and to mount/remove the process car- 35 
tridge 28. 

The image fixing portion 7 consists of a heater 41. 
a fixing film 42. the fixing roller 32 and the paper-dis- 
charge roller 33. The heater 41 detects the temperature 
of the surface of a thermistor 43 in accordance with 4o 
change in the resistance of the thermistor 43 positioned 
in contact with the heater 41 so that the temperature of 
the surface is made to be constant. The surface of the 
heater 41 heats the fixing film 42. Since the heater 41 
has a small heat capacity, the heater 41 can be heated 45 
to a predetermined level before the transference mem- 
ber P reaches the fixing unit. 

When the transference member P. to which the toner 
image has been transferred and which has been sepa- 
rated and conveyed from the photosensitive drum 2 1 . is, so 
in the image forming portion 5. moved into a fixation nip- 
ping portion consisting of the heater 41 and the fixing 
roller 32. the fixing roller 32 presses the toner on the 
transference member P against the heater 41 through 
the fixing film 42. Heat conducted from the heater 41 sof- 55 
tens and melts the toner so that the toner is fixed to the 
transference member P. The transference member P 
having the toner image fixed thereto is discharged onto 



the upper surface of the transference member discharge 
tray 34. 

The communication portion 8 is able to establish the 
connection between a multiplicity of communication 
apparatuses, such as communication lines and/or tele- 
phone sets, band the apparatus body 1. The communi- 
cation portion 8 modulates and demodulates image data 
to be communicated, detects significant signals and 
switches the connection of the signal passage. 

The operation portion 9 consists of a plurality of key- 
input switches, a circuit for detecting the key input and 
the like to input an instruction to operate the apparatus 
and a variety of information items. The display portion 1 0 
displays a state of the apparatus, the telephone number 
to which a call is made, time information and a subject 
operation procedure. The control portion 1 1 controls the 
foregoing sections and mechanisms. 

Fig. 4 is a block diagram showing a control system 
of the facsimile apparatus shown in Fig. 1. Referring to 
Fig. 4. the control portion 1 1 comprises a CPU (Central 
Processing Unit) for controlling the total operations of the 
facsimile apparatus. The control portion 11 includes an 
jyiPU (Microprocessor Unit) 1 1 1 and a ROM 112 for stor- 
ing instruction groups as a program, each of the instruc- 
tion groups having descriptions of the operation of the 
MPU 111. The control portion 1 1 further includes a RAM 
1 1 3 for use as a work area for performing any of a variety 
of data processes and a portion for temporarily storing 
image information, and an image processing portion 114 
for changing the magnification of the image, the resolu- , 
tion and the like. 

The control portion 1 1 has functions to serve as a 
calendar and a clock, while the RAM 1 13 is backed up 
by a battery or the like so as to be protected from an 
accidental problem such as a power failure or the like. 

The control system of the facsimile apparatus 
according to this embodiment has a structure formed by 
combining the control portion 1 1 and the sections shown 
in Fig. 4 by an interface. 

The operation portion 9 includes a variety of key 
switches, such as a ten-key pad 1 1 5, a function key 1 1 6, 
a one-touch key 1 1 7. a start key 1 1 8 and a stop key 1 1 9. 

The display portion 10 consists of an LCD (Liquid 
Crystal Display) 120 for displaying a variety of messages 
and a various LEDs 121 for displaying a transmission 
mode and the like. The reading portion 3 consists of a 
drive portion 122 including a reading motor and the like, 
a reading sensor 123 for reading an image, an image 
processing portion 124 for subjecting the read image to 
shading correction and binary coding, various sensors 

125 for detecting original document, and the like. 

The recording portion 51 consists of a drive portion 

126 for rotating the recording motor or the like, a control 
device (a control device for controlling the recording 
operation) 44 for controlling the recording operation, for 
example, controlling the laser scanner and the electro- 
photographic process, an image processing portion 128 
for subjecting the image to be recorded to a smoothing 
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process or the like and various sensors 1 29 for detecting 
existence of recording paper or the like. 

The communication portion 8 consists of a commu- 
nication control portion 130 for calling in, calling out and 
encodi ng image data ; and a connection portion 1 3 1 com- 5 
prising a DSU (Digital Service Unit) and an NCU (Net- 
work Control Unit). A communication network 52 and a 
handset 53 are connected to the communication control 
portion 130. 

An interface 54 for the control portion 11 is an inter- w 
face for directly transmitting/receiving data to and from 
the control portion 11, the interface 54 being capable of 
establishing the connection with an external computer 
by. for example. RS232C. SCSI or LAN (Local Area Net- 
work). The interface 54 for the control portion 1 1 is used is 
as a scanner, a printer or communication means of an 
external computer. An HDD (Hard Disk Drive) 55 is a 
non-volatile storage unit exhibiting a large storage 
capacity which is used to store image information and 
the like. 20 

An acoustic apparatus 56 is connected to the control 
portion 1 1 and has a sound source for notifying, with 
sound, transmission/receipt and occurrence of an error. 

Fig. 5 is a block diagram showing the structures of 
the control portion 11 and the recording portion 51 25 
shown in Fig. 4. Referring to Fig. 5. the control device 44 
for controlling the recording operation interfaces the 
MRU 111 for totally controlling the facsimile apparatus 
and Inputs/outputs signals for controlling the recording 
operation to be performed by the optical portion 4. image 30 
forming portion 5, the transference-member conveying 
portion 6, and the image fixing portion 7 and the like. The 
MPU 1 1 1 is supplied with. electric power so as to be op er- 
ated even in a waiting state (a low power consumption 
mode). That is, the MPU 111 is a control d,evic^ejorj::oo- 35 
trolling waiting which can be operatedjn a low power coi> 
sumptiori mode'as well as in abnormal operation m^^ 

the contTol device 44 for controlling the recording 
operation has a_ROM in which various,. instructions for. 
controll ing the record I r^g^pe rati on are wr itten, means for 40 
reading the instruction from the ROM, means for 
processing the read Instruction, a RAM for storing info r- 
mation required by the foregoing proces sing means and 
'capable'orinputtm and output 

nTeans""for transmitting a signal generated by the 45 
processing circuit. The mutual operations of the forego- 
ing means perform the control. 

The control device 44 for controlling the recording 
operation automatically initial-rotates after the power 
supply has been started. so 

A first power supply portion 47 is a switching power 
source which Is supplied with power from an AC power 
source 49, such as a commercial power source or a 
spontaneously-generated AC power source, after a 
switch SW 46 has been switched on. and which converts 55 
the level of the power Into a voltage level required by each 
section of the apparatus to supply, the electric power. \n_ 
response to a signal transmitted bv Jtb^^MEU-JJJL.Jhe 
execution/interruption of the voltage conversion opera- 



tion can be_syyitched . The control device 44 for controlling 
the recording operation is supplied with power from only 
the first power supply portion 47. 

A second power supply portion 48 has a secondary 
battery which supplies power to the MPU 1 1 1 only when 
the switch (SW) 46 for performing/interrupting supply of 
the power to the apparatus is switched on and the voltage 
conversion operation of the first power supply portion 47 
Is Interrupted, 

The MPU 1 1 1 has an input terminal 1 1 1 a for input- 
ting a restoration signal for making timing, at which the 
low power consumption operation mode is restored to 
the normal operation mode, to be appropriate. The input 
terminal 111a receives, as restoration signals, a start sig- 
nal from an external unit connected to the apparatus, an 
original-document detection signal, a key input signal, a 
CI signal and an off-hook detection signal. The MPU 1 1 1 
detects the state of the restoration signal at the input ter- 
minal 1 1 1 a to control the shift between the normal oper- 
ation mode and the low power consumption operation 
mode. 

For example, shifting to the low power consumption 
operation mode is performed when reading and record- 
ing of the apparatus, communication using a telephone 
line and communication with an external unit are not per- 
formed. Then, an instruction to interrupt the operation is 
issued to the first power supply portion 47. 

Restoration from the low power consumption oper- 
ation model to the normal operation mode can be per- 
formed by simply resetting the power switch SW 46 or 
by performing reading or recording of the apparatus, 
communication using a telephone line or communication 
with an external unit. The commencement of the forego- 
ing operation is determined in accordance with the res- 
toration signal. 

Reference numerals 57 and 58 represent diodes for 
preventing a counterflow of the power supplied from the 
first power supply portion 47 or the second power supply 
portion 48 to the MPU 111. Refererice numeral 59 rep- 
resents a photocoupler for converting the operation inter- 
ruption signal, to be transmitted from the MPU 1 1 1 to the 
first power supply portion 47, into a light signal. Refer- 
ence numeral 60 represents a timer connected to the 
control device 44 for controlling the recording operation, 
the timer 60 being used to measure the time for which 
the initial rotations are performed. 

The operation of this embodiment will, now be 
described. Figs. 6 to 9 show a flow chart of the operation 
of this embodiment. The flow shown in Figs. 6 to 9 shows 
the total control, to be performed by the MPU 111. and 
the control to be performed by the control device 44 for 
controlling the recording operation and the like. The 
respective operations are performed by the foregoing 
corresponding sections. If the switch SW 46 Is switched 
on in step S101 , the following operations start. In steps 
S102 to Si 04 the first power supply portion 47 Is turned 
on so that electric power Is supplied to the MPU 1 1 1 and 
the control device 44 for controlling the recording oper- 
ation. Thus, the MPU 1 1 1 and control device 44 for con- 
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trolling the recording operation are turned on so that a 
state which is capable of controlling the recording oper- 
ation is prepared. 

In step Si 05 whether or not an initial-rotation inhibi- 
tion signal has been supplied from the MPU 1 11 to the s 
control devices 44 for controlling thee recording opera- 
tion is determined. If the control device 44 for controlling 
the recording operation has determined that the forego- 
ing has not been supplied to the same, the control device 
44 for controlling the recording operation causes the io 
timer 60 to count the time in steps Si 06 and Si 07. Simul- 
taneously the control device 44 for controlling the record- 
ing operation causes the recording motor M2 to start 
rotating in order to cause the timer 60 to count the time 
for which the initial rotation is performed by the recording rs 
motor M2. The initial rotation time is previously deter- 
mined to be T1. 

In steps Si 08 and Si 09 when the time measured 
by the timer 60 becomes T1. the control device 44 for 
controlling the recording operation interrupts the rota- 20 
tionsof the recording motor M2. Simultaneously, the con- 
trol device 44 for controlling the recording operation 
interrupts the operation of the timer 60 in step S1 10 and 
resets the counting operation to be performed by the 
timer 60. Then, the operation proceeds to step S1 12. 25 

If the control device 44 for controlling the recording 
operation detects transmission of the initial -rotation inhi- 
bition signal in step Si 05, the operation proceeds to step 
Sill so that the control device 44 for controlling the 
recording operation issues, to the MPU 1 1 1 . a command 30 
for requiring interruption of the initial -rotation inhibition 
signal. As a result, the MPU 1 1 1 interrupts transmission 
of the initial-rotation inhibition signal. Then, the operation 
proceeds to step S1 12. In step S1 12 the MPU ill 
detects whether or not the CI signal has been supplied 35 
through the telephone line, the CI signal being a signal 
to be supplied to the input terminal 111a. If the MPU 111 
has detected the supply of the CI signal, the MPU 1 1 1 
turns on a Cl-signal detection process flag, and the oper- 
ation proceeds to step Si 14. If the MPU 111 has 40 
detected that the CI signal has not been supplied, the 
operation directly proceeds to step Si 14. 

In step Si 1 4 the MPU 1 1 1 detects as to whether or 
not a key-input signal, indicating an input operation of the 
operation portion 9, has been supplied. In the following 45 
processes, signals of the foregoing type are supplied to 
the input terminal 111a as shown in Fig. 5. If the MPU 
1 1 1 has detected input of the key-input signal, the MPU 
1 1 1 turns on a key-input process flag in step S1 1 5 and 
the operation proceeds to step S1 1 6. If the MPU 1 1 1 has so 
not detected the input, the operation proceeds to step 
S1 16. 

In step Si 1 6 a detection is performed as to whether 
or not an original-document detection signal, indicating 
setting of the original-document sheet S into the reading 55 
portion 3, has been supplied to the MPU 1 1 1 . If input has 
been detected, the original -document process flag is 
turned on in step Si 17, and the operation proceeds to 



step Si 18. If no input has been detected, the operation 
directly proceeds to step Si 18. 

In step S1 1 8 a detection is performed as to whether 
or not the start signal has been supplied to the MPU 1 1 1 
from an external unit (terminal equipment), such as an 
external computer, through the interface 54 for the con- 
trol portion 11. If input has been detected, an external 
input process flag is turned on in step S1 19. and the 
operation proceeds to step Si 20. If no input has been 
detected, the operation directly proceeds to step Si 20. 

In step Si 20 a detection is performed as to whether 
or not the Cl-signal detection process flag has been 
turned on. If setting has been detected, a detection is 
performed as to whether or not the Cl-signal detection 
process hag been completed. If a determination has 
been performed that the Cl-signa! detection process has 
not been completed, the operation proceeds to step 
SI 22 so that the Cl-signal detection process is per- 
formed, and the operation proceeds to step Si 24, 

If completion of the Cl-signal detection process has 
been detected in step S121, the operation proceeds to 
step SI 23 so that the Cl-signal detection process flag is 
cleared, and the operation proceeds to step Si 24. If a 
determination is performed that the Cl-signal detection 
process flag has not been turned on, the operation 
directly proceeds to step SI 24. 

In step SI 24 whether or not the key-input process 
flag has been turned on is detected. If setting has been 
detected, whether or not the key-input process has been 
completed is detected in step Si 25. If a detection is per- 
formed that the key-input process has not been com- 
pleted, the operation proceeds to step SI 26 so that a 
key-input process is performed, and the operation pro- 
ceeds to step Si 28. 

If a detection is performed in step Si 25 that the key- 
input process has been completed, the operation pro- 
ceeds to step Si 27 so that the key-input process flag is 
cleared and the operation proceeds to step Si 28. If a 
detection is performed in step Si 24 that the key-input 
process flag has not been turned on, the operation 
directly proceeds to step Si 28. 

In step Si 28 whether or not an original-document 
process flag has been turned on is detected. If setting 
has been detected, whether or not the original-document 
process has been completed is detected in step Si 29. 
If a detection has been performed that the original-doc- 
ument process has not been completed, the original- 
document process is performed in step Si 30, and the 
operation proceeds to step Si 32. 

If completion of the original-document process has 
been detected in step Si 29. the operation proceeds to 
step Si 31 so that the original-document process flag is 
cleared and the operation proceeds to step S132. If a 
detection is performed in step SI 28 that the original-doc- 
ument process flag has not been turned on. the opera- 
tion directly-proceeds to step S132. 

In step Si 32 whether or not an external input proc- 
ess flag has been turned on is detected. If a detection is 
performed that the externa! input process flag has been 
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turned on. whether or not the external input process has 
been completed is detected in step Si 33. If a detection 
is performed that the external Input process has not been 
completed, the external input process is performed in 
step SI 34 and the operation proceeds to step Si 36. 5 

If completion of the external input process has been 
detected In step Si 33, the operation proceeds to step 
Si 35 so that the external input process flag is cleared 
and the operation proceeds to step Si 36. If the external 
input process flag has not been turned on in step Si 32. 10 
the operation directly proceeds to step S136. 

In step Si 36 whether or not the Cl-signal detection 
process flag has been turned on is again detected. If set- 
ting has been detected, the operation returns to step 
S1 1 2. If no setting has been detected, the operation pro- 15 
ceeds to step Si 37, 

In step S137 whether or not the key-input process 
flag has been turned on is again detested. If setting has 
been detected, the process returns to step S1 12, If no 
setting is detected, the operation proceeds to step SI 38. 20 

In step Si 38 whether or not the original-document 
process flag, has been turned on is again detected. If 
setting has been detected, the process returns to step 
S1 1 2. If no setting has been detected, the operation pro- 
ceeds to step Si 39. 25 

In step Si 39 whether or not the external input proc- 
ess flag has been turned on is again detected. If setting 
has been detected, the process returns to step Si 12. If . 
no setting has been detected, the operation proceeds to 
step SI 40. 30 

If a detection has been performed that no flag has 
been turned on in steps S136 to SI 39, a determination 
is performed that the apparatus is in a waiting state so 
that a signal for interrupting the operation of the first 
power supply portion 47 is transmitted in step Si 40 and 35 
the operation of the first power supply portion 47 is inter- 
rupted in step Si 41 . By interrupting the operation of the 
first power supply portion 47, supply of power to the con- 
trol device 44 for controlling the recording operation is 
interrupted in step S142. Thus, the operation of the con- 40 
trol device 44 for controlling the recording operation is 
irrterrupted. 

Also power supply to the MPU 1 1 1 from the first 
power supply portion 47 is interrupted and the source for 
supplying power to the MPU 1 1 1 is switched to the sec- 45 
ond power supply portion 48 in step S143. Then, the 
MPU 1 1 1 sets the mode thereof to the low power con- 
sumption operation mode. 

The MPU 111, set to the low power consumption 
operation mode, detects in step Si 45 whether or not the so 
C\ signal has been supplied through a telephone line in 
response to the restoration signal at the input terminal 
111a. If supply of the CI signal has been detected, the 
MPU 1 1 1 is restored to the normal operation mode in 
step SI 46. Then, the operation proceeds to step Si 47 55 
so that the Cl-signal detection process flag is turned on. 

Then, the operation proceeds to step Si 57 so that 
the MPU 1 1 1 transmits the initial-rotation inhibition signal 
to the control device 44 for controlling the recording oper- 



ation. In step Si 58 output of the signal for interrupting 
the operation of the first power supply portion 47 to the 
first power supply portion 47 is interrupted. In step Si 59 
the operation of the first power supply portion 47 restarts.- 
In step Si 60 the source for supplying power to the MPU 
1 1 1 is switched from the second power supply portion 
48 to the first power supply portion 47. Then, the process 
returns to step Si 04. if a detection is performed in step 
Si 45 that the CI signal has not been supplied, the oper- 
ation proceeds to step SMS. 

In step S148 the MPU 111 detects whether or net 
an input operation has been performed with the opera- 
tion portion 9 in accordance with the restoration signal 
at the input terminal 1 1 1 a. If the input operation has been 
detected, the MPU 1 1 1 is restored to the normal opera- 
tion mode in step SI 49. In step Si 50 the key-input proc- 
ess flag is turned on and the operation proceeds to step 
S157. 

In steps S157 to SI 60 the MPU 111 performs the 
foregoing processes. If no input operation has been 
detected in step Si 48, the operation proceeds to step 
S151. 

In step Si 51 the MPU 111 detects- whether or not 
an original document has been set in the reading portion 
3 in accordance with the input terminal 1 1 1 a for the res- 
toration signal. If setting of the original document has 
been detected, the MPU 11 1 is returned to the normal 
operation mode in step SI 52. in step Si 53 the original- 
document process flag is turned on and the operation 
proceeds to step SI 57. 

The MPU 111 performs the foregoing processes in 
steps Si 57 to SI 60. if a detection has been performed 
in step Si 51 that no original document has been set, the 
operation proceeds to step Si 54. 

In step SI 54 the MPU 1 1 1 detects whether or not 
an input has been performed from an external unit, such 
as an external computer, through the interface 54 for the 
control portion 1 1 in accordance with the input terminal 
111a for the restoration signal. If the input has been 
detected, the MPU 1 1 1 is restored to the normal opera- 
tion mode in step SI 55. In step Si 56 the external input 
process flag is turned on and the operation proceeds to 
step S157. 

In steps S157 to Si 60 the MPU 1 1 1 performs the 
foregoing processes. If no input has been detected in 
step S154, the operation returns to step SI 45. 

As described above, according to the first embodi- 
ment, the initial rotation is inhibited when the low power 
consumption operation mode is switched to the normal 
operation mode. Therefore, the initial rotation is not per- 
formed when the low power consumption operation 
mode has been shifted to the normal operation mode. 
As a result, when the apparatus has been restored from 
the waiting state to the operation state, the recording 
operation can immediately be performed. Moreover, the 
initial rotation is performed only when the power supply 
is performed. 

According to the first embodiment, the normal oper- 
ation mode includes an off-hook operation and. there- 
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fore, the operation for recording facsimile-received 
information can immediately be performed even if the 
waiting state has been restored to the normal operation 
mode. 

5 

Second Embodiment 

A second embodiment has a structure in which con- 
trol of the initial rotation, to be performed when the AC 
power source 49 is turned on. is added to the structure io 
according to the first embodiment- Since the second 
embodiment has a similar overall structure as that 
according to the first embodiment, descriptions of the 
structure and operation are omitted and the same ele- 
ments are given the same reference numerals. is 

Fig. 10 is a block diagram showing essential units 
according to the second embodiment of the present 
invention. Fig. 11 is a flow chart of main operations 
according to the second embodiment. The structure is 
formed as shown in Fig. 10 such that the input terminal 20 
1 1 1 a of the IVIPU 1 1 1 is arranged to receive, as well as 
the signals shown in Fig. 5. a transference-member clog- 
ging detection signal, indicating, clogging of a transfer- 
ence member, and failure detection signals, indicating a 
variety of failure states in which the recording operation 25 
cannot be performed, the signals being received through 
electric signal lines. 

The operation will now be described. As shown in 
Fig. 11, in step S104 (see Fig. 6) the operation of the 
control device 44 for controlling the recording operation 3o 
is started. In step 8201 a state is detected in which a 
transference member is clogged in a conveyance system 
formed from the paper-supply portion to the paper-dis- 
charge portion. In step S202 a state of a failure is 
detected. If either of the transference-member clogging 35 
detection signal or the failure detection signal is detected 
by the MRU 1 1 1 in steps S201 and S202. a determination 
is performed that the recording operation cannot be per- 
formed and thus the initial rotation is inhibited. Thus, the 
operation proceeds to step Si 57 so that a signal for 40 
inhibiting the initial-rotation is transmitted. As a result, the 
recording motor M2 maintains the non-operation state. 

As described above, according to the second 
embodiment, the initial rotation can be inhibited if an 
abnormal state has been detected. As a result, a waste- 45 
ful operation, such that the initial rotation is performed in 
a state where the recording operation cannot be per- 
formed, can be prevented. 

Since the first and second embodiments have the 
structure such that the initial-rotation inhibition signal is so 
interrupted by transmitting the command for requiring 
interruption of the initial-rotation inhibition signal in step 
Si 11 . a signal for interrupting the initial-rotation inhibition 
signal may be transmitted in place of the foregoing com- 
mand. After the MRU 11 1 has transmitted the initial-rota- 55 
tion inhibition signal, the MRU 1 1 1 may use a timer to 
interrupt the transmission of the initial-rotation inhibition 
signal after a lapse of a predetermined time. 



In the case where the handset 53 is connected to 
the apparatus, the apparatus is in the waiting mode. 
Thus, if the handset 53 is off-hook in the case where the 
MRU 111 is in the low power consumption operation 
mode, shifting to the normal operation mode may be per- 
formed similar to the input of the CI signal, an input of a 
key, setting of an original document or starting from an 
external unit, such as an external computer. 

As described above, according to the present inven- 
tion, when the low power consumption operation mode 
is shifted to the normal operation mode, the inhibition 
means inhibits the operation of the transference-member 
conveyance means to inhibit the initial rotation in 
response to the signal generated by the generating 
means. Thus, in the case where the apparatus has been 
shifted from the waiting state to the operation state, the 
recording operation can immediately be performed. 

When the power-source connection means is 
shifted from a disconnected state to a connected state, 
the inhibition means allows the operation of the foregoing 
operation means regardless of the signal generated by 
the generating means. Therefore, when the power is 
supplied, the initial rotation is performed to initialize a 
predetermined section or detect a failure. 

In particular, determination can be performed as to 
whether or not the shift from the low power consumption 
operation mode to the normal operation mode has been 
performed due to turning of the power source on or shift- 
ing from the waiting state. Thus, even if, facsimile receipt 
to be completed in a short time is performed, the record- 
ing operation can immediately be performed. Thus, a 
wasteful operation, such that a memory substituted 
receiving operation, though no failure has taken place, 
can be prevented. Moreover, waste of time, such that an 
urgent facsimile operation is performed by extracting 
data to be facsimile-communicated from a memory, can 
be prevented. Since the recording operation can imme- 
diately be performed when started as an output appara- 
tus of an external unit, response indicating occurrence 
of an error, as has been performed with the conventional 
apparatus, can be prevented. Thus, the adaptation per- 
formance can further be improved. 

Third Embodiment 

Fig, 12 is a block diagram of the structure of a third 
embodiment. Referring to Fig. 12. this embodiment will 
now be described. The description below will be per- 
formed about only different portions from the structure 
of the first embodiment. Referring to Fig. 12, the same 
elements as those of the first embodiment are given the 
same reference numerals and their descriptions are 
omitted. 

A power-source connection portion 68 switches 
whether or not the power from the first power supply por- 
tion 47 is supplied to the recording portion 51 in accord- 
ance with the control performed by the MRU ill. Since 
the MRU 1 1 1 controls the power-source connection por- 
tion 68 as described above, the shifting between the nor- 
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mal operation mode and the low power consumption 
operation mode of the apparatus is controlled. 

A reading control device 61 digitizes an image read 
by a contact -type image sensor 123 with an appropriate 
level and subjects the digitized image to a binary-coding 5 
process for processing the image. 

A CODEC-IC62 encodes binary-coded data, to be 
transmitted from the reading control device 61. with a 
predetermined MH or MR method and stores the data in 
the image RAM 113. w 

The image data stored in the image RAM 1 1 3 is used 
to transmit or record the image. 

Shifting to the low power consumption operation 
mode of the apparatus is performed when image data 
for one page, to be recorded to the image RAM 113, has 75 
not been stored or the recording operation has not been 
performed. 

When the shift of the operation mode is performed, 
a power-supply interruption signal is transmitted from the 
MRU 1 1 1 to the power-source connection portion 68. 20 

Restoration from the low power consumption oper- 
ation mode to the normal operation mode is determined 
in accordance with a fact that image data for one page 
to be recorded has been stored in the RAM 113. Simul- 
taneously, transmission of the power-supply interruption 25 
signal from the MRU 1 1 1 to the power-source connection 
portion 68 is interrupted. 

The interruption of the transmission of the power- 
supply interruption signal to the power-source connec- 
tion portion 68 causes power supply from the first power 30 
supply portion 47 to the control device 44 for controlling 
the recording operation to be started through the power- 
source connection portion 68. 

The started control device 44 for controlling the 
recording operation detects the states of the sections 35 
concerning the recording operations, such as jamming 
of and a failure to determine whether or not the recording 
operation can be started. 

If the recording operation can be started, a record- 
ing-operation enable signal is transmitted to the MRU 40 
111. 

When the MRU 1 1 1 receives the recording-opera- 
tion enable signal, the MRU 1 1 1 again decodes data in 
the image RAM 1 13 by the CODEC-IC62. The decoded 
data is transferred to a ring buffer 65 including a plurality 45 
of line buffers through a record image data control device 
64. When the ring buffer 65 is filled with data, the control 
device 44 for controlling the recording operation is 
caused to start recording so that the recording operation 
is started. 50 

When the recording operation has been started, the 
control device 44 for controlling the recording operation 
causes the recording motor M2 to start rotating. 

Simultaneously, the control device 44 for controlling 
the recording operation notifies the MRU 111 that the 55 
recording operation is being performed. 

After the recording motor M2 has been slowed up, 
the transference members P set in the first cassette 29 
or the second cassette 30 are sequentially separated 



and conveyed by the paper-supply roller 29a or 30a 
rotated by the paper supply solenoid SL1 or SL2. 

The timing of the operation for recording of an image 
onto the conveyed transference member R is made to be 
appropriate by the resist sensor 31b. 

The moving transference member R causes the 
actuator 66 (not shown) to be operated such that the 
transference member R disturbs the optical passage for 
the photointerrupter comprising the actuator 66 as the 
resist sensor 31b. As a result, the control device 44 for 
controlling the recording operation detects the leading 
end of the transference member R. 

Simultaneously with the moment at which the lead- 
ing end of the transference member R is detected, the 
control device 44 for controlling the recording operation 
starts the operation of a timer counter T1. 

When the value of the timer counter T1 has reached 
a predetermined value, the control device 44 for control- 
ling the recording operation transmits a vertical synchro- 
nizing signal to the MRU 111. 

When the MRU 1 1 1 receives the vertical synchro- 
nizing signal, theMRU 111 starts the operation ofatimer 
counter T2. 

When the value of the timer counter T2 has reached 
a predetermined value, the MRU 1 1 1 allows the record 
image data control device 64 to receive a horizontal syn- 
chronizing signal generated by the control device 44 for 
controlling the recording operation when a laser beam is 
made incident upon a fixed mirror 46 (not shown) dis- 
posed in the optical path for the laser beam. 

In response to the laser beams, at predetermined 
intervals, supplied from the control device 44 for control- 
ling the recording operation, the record image data con- 
trol device 64 causes the line buffer in the ring buffer 65 
to transmit binary-coded data for one line. 

The control device 44 for controlling the recording 
operation turns the laser diode 17 on/off in accordance 
with the binary-coded data supplied from the line buffer 
in the ring buffer 65. 

Simultaneously, the image forming portion 5 is oper- 
ated so that a toner image is formed on the photosensi- 
tive drum 21. 

When the photosensitive drum 21 . having the toner 
image formed thereon, has been rotated to a position at 
which transference to the transference member R is per- 
formed, the timing, at which the vertical synchronizing 
signal is transmitted, is made to be appropriate in such 
a manner that start of the transference is performed at a 
desired position in the transference member R 

As the operation of recording the image proceeds, 
the transference member P is further conveyed in such 
a manner that the trailing end of the transference mem- 
ber P passes through the actuator 66. When the actuator 
66 has been returned to the home position, the actuator 
66 opens the optical path for the photointerrupter for use 
in the resist sensor 31b. As a result, the control device 
44 for controlling the recording operation detects the trail- 
ing end of the transference member R 
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Simultaneously with the detection of the trailing end 
of the transference member P, the control device 44 for 
controlling the recording operation starts the operation 
of a timer 3. 

When the value of the timer 3 has reached a prede- 5 
termined value, the control device 44 for controlling the 
recording operation transmits a page-break requirement 
signal totheMPU 111. 

When the MRU 111 has received the page-break 
requirement signal from the control device 44 for control- io 
ling the recording operation, the MRU 111 determines 
whether or not images to be further recorded exist. If 
images to be recorded exist, the MRU 111 transmits a 
page-break signal to the control device 44 for controlling 
the recording operation. 15 

In response to the page-break signal received from 
the MRU 111, the control device 44 for controlling the 
recording operation again separates, conveys and 
records the transference member P set in the first cas- 
sette 29 or the second cassette 30. 20 

If no image to be recorded exists though the MRU 
1 1 1 has received the page-break requirement signal, the 
MPU 1 1 1 does not transmit the page-break signal to the 
control device 44 for controlling the recording operation. 

If the control device 44 for controlling the recording 25 
operation does not receive the page-break signal within 
a predetermined period for the timer 3. the control device 
44 for controlling the recording operation performs the 
procedure for ending the recording operation. After the 
procedure for ending the recording operation has been 30 
completed, the control device 44 for controlling the 
recording operation notifies the MRU 1 1 1 that the record- 
ing operation is not being performed. 

When the MPU 1 1 1 has received, from the control 
device 44 for controlling the recording operation, the noti- 35 
fication that the recording operation is not being per- 
formed, the MPU 1 1 1 detects whether or not image data 
for at least one page to be recorded on the image RAM 
1 1 3 exists. 

If the image data exists, the process of the image 40 
data to be recarded is started. 

If image data for at least one page, to be recorded, 
does not exist, the MPU 111 transmits a power-supply 
interruption signal to the-second power supply portion 
48 so that power supply from the first power supply por- 45 
tion 47 to the control device 44 for controlling the record- 
ing operation is interrupted. 

As a result, the mode of the apparatus is shifted from 
the normal operation mode to the low power consump- 
tion operation mode. so 

As described above, according to the first embodi- 
ment, the low power consumption operation mode is 
employed in the case where the recording operation is 
not performed; and shifting to the normal operation mode 
is performed when the recording operation is started. 55 
Thus, in a state where a recording operation is not per- 
formed, that is. in a case where the recording operation 
is waited for, excess consumption of electric power can 
be prevented. 
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The operation of the third embodiment will now be 
described with reference to a flow chart shown in Fig. 1 5. 

The flow chart shown in Fig. 1 5 shows the total con- 
trol to be performed by the MPU 1 1 1 and the control to 
be performed by the control device 44 for controlling the 
recording operation or the like. The respective opera- 
tions are performed by the corresponding sections as 
described above. 

In step S301 the switch SW 46 is switched on. In 
step S302 the operation of the switching power source 
of the first power supply portion 47 is started. Thus, 
power supply from the first power supply portion 47 to 
the MPU 1 1 1 is started so that the operation of the MPU 
1 1 1 is started. 

In step S303 a low level power-supply interruption 
signal is transmitted by the MPU 111. 

In step S304 power supply from the power-source 
connection portion 68 to the control device 44 for con- 
trolling the recording operation is started. In step S305 
the control device 44 for controlling the recording oper- 
ation starts the operation thereof. 

In step S306 the control device 44 for controlling the 
recording operation causes the recording portion 51 to 
start the initial rotation operation. 

In step S307 the control device 44 for controlling the 
recording operation interrupts the initial rotation opera- 
tion of the recording portion 51 after the initial rotation 
process has been completed. 

In step S308 the MRU 111 determines whether or 
not images for one page to be recorded have been stored 
in the image RAM 113. If images for one page to be 
recorded have been stored in the image RAM 113, the 
operation proceeds to step S309. If the images have not 
been stored, the operation proceeds to step S31 1 . 

In step S309 recording of images for one page 
stored in the image RAM 113 is started. In step S310 
completion of recording of the images for one page 
stored in the image RAM 1 1 3 is supervised. If the images 
for one page have been recorded, the operation returns 
to step S308. If images for a next page have been stored 
in the image RAM 113. recording of the images for the 
next page is started in step S309. Then, the routine in 
steps S308, S309 and S3 10 is repeated until no image 
to be recorded exists. 

In step S311 a high-level signal for interrupting 
power supply is transmitted from the MPU 111. 

In step S3 12 power supply from the power-source 
connection portion 68 to the control device 44 for con- 
trolling the recording operation is interrupted. In step 
S3 1 3 the operation of the control device 44 for controlling 
the recording operation is interrupted. 

In step S3 14 whether or not images for one page to 
be recorded have been stored in the image RAM 1 13 is 
determined. If the images for one page to be recorded 
have been stored in the image RAM 113. the operation 
proceeds to step S303 so that the foregoing process is 
repeated. 

According to the third embodiment, after determina- 
tion of the images for one page to be recorded being 
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stored has been performed, power is supplied to the 
recording portion 51. Therefore, electric power con- 
sumption can be reduced as compared with the structure 
in which power supply to the recording portion is started 
prior to storage of the images for one page to be 
recorded. 

Fourth Embodiment 

A fourth embodiment has a structure such that con- 
trol of the initial rotation is added to the structure of the 
third embodiment. 

Since the overall structure of the fourth embodiment 
is the same as that of the third embodiment, descriptions 
of the structure and operation of the fourth embodiment 
are omitted. The same elements are given the same ref- 
erence numerals and they are omitted from description. 

Fig. 13 is a block diagram of an essential portion of 
the fourth embodiment of the present invention. 

The structure of the fourth embodiment is arranged 
in such a manner that an initial-rotation inhibition signal 
is supplied to the control device 44 for controlling the 
recording operation through an electric line as shown in 
Fig. 13 as well as the signals shown in Fig. 12. 

The operation of the fourth embodiment will now be 
described. 

When the switch SW 46 has been switched on. 
power supply to the MRU 1 1 1 is started so that the MPU 
1 1 1 starts operating to totally control the apparatus. 

The MPU 1 1 1 continuously transmits the power- 
supply interruption signals to the power-source connec- 
tion portion 68 from the start of the operation thereof. 
Furthermore, the MPU 1 1 1 continuously causes the con- 
trol device 44 for controlling the recording operation not 
to transmit the initial-rotation inhibition signal. The sec- 
ond power supply portion 48 detects the power-supply 
interruption signal so that power supply to the control 
device 44 for controlling the recording operation and that 
to the recording portion 51 including recording motor M2 
are not performed. 

The MPU 111, to which electric power is supplied, 
executes the initial procedure from the leading address 
in the program in accordance with the procedure written 
on the ROM 112. 

During execution of the initial procedure, the MPU 
1 1 1 interrupts transmission of the power-supply interrup- 
tion signal to the power-source connection portion 68. 

Due to the interruption of transmission of the power- 
supply interruption signal, the power-source connection 
portion 68 starts supplying electric power to the control 
device 44 for controlling the recording operation and the 
recording portion 51 . As a result, the mode of the appa- 
ratus is shifted from the low power consumption opera- 
tion mode to the normal operation mode. 

The control device 44 for controlling the recording 
operation, to which electric power has been supplied, 
performs an operation for enabling the recording opera- 
tion to be performed. 



In an image forming apparatus adapted to the elec- 
trophotographic method, jam detection and checking of 
the opening/closing cover of the apparatus are per- 
formed when supply of electric power is started. If the 

5 foregoing states are normal, the motor for conveying 
transference members is rotated so that the initial rota- 
tion is performed. As a result, initialization of the electro- 
photographic process portion, detection of a failure of a 
fixing unit by detecting the temperature realized when 

70 electric power is supplied to the fixing unit for a short time 
and detection of existence of toner are performed. To 
complete the foregoing operations, at least the time is 
required to rotate once the photosensitive drum in the 
electrophotographic process portion. 

15 To perform the foregoing operations, the control 
device 44 for controlling the recording operation reads 
the contents of the ROM (Read Only Memory) storing 
various instructions for the recording operation written 
thereon when the power supply has been started. Fur- 

20 thermore. the control device 44 for controlling the record- 
ing operation determines whether or not the initial- 
rotation inhibition signal has been supplied from the MPU 
111. After determination has been performed that the 
MPU 111 has not transmitted the initial-rotation inhibition 

25 signal, the program routine for use when power is sup- 
plied is used to perform the foregoing operations includ- 
ing the initial rotation. 

In a period from the start of the operation of the con- 
trol device 44 for controlling the recording operation to 

30 the completion of the initial rotation, the control device 
44 for controlling the recording operation continuously 
notifies the MPU 111 that the recording operation is 
being performed. After the initial rotation hag been com- 
pleted, the control device 44 for controlling the recording 

35 operation interrupts the notification that the recording 
operation is being performed. 

When the MPU 111 detects interruption of the noti- 
fication from the control device 44 for controlling the 
recording operation that the recording operation is being 

40 performed, the MPU 1 1 1 starts transmitting the power- 
supply interruption signal to the power-source connec- 
tion portion 68. 

As a result, the power-source connection portion 68 
interrupts power supply to the control device 44 for con- 

45 trolling the recording operation and the recording portion 
51. Then, the mode of the apparatus is shifted from the 
normal operation mode to the low power consumption 
operation mode. 

As described above, the initial rotation is controlled 

50 when the switch SW 46 is switched on. 

Then, the control of the initial rotation will now be 
described which is performed when image data for one 
page to be recorded has been stored in the image RAM 
1 13 due to receipt of a facsimile image supplied through 

55 a telephone line, reading of image data for a copying 
operation or transference of image, to be recorded, 
which is supplied from an external computer through an 
external interface. 
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When image data for one page has been stored, 
transmission of the power-supply interruption signal from 
the MPU 1 1 1 to the power-source connection portion 68 
Is interrupted. Simultaneously, the MPU ill transmits 
the initial-rotation Inhibition signal to the control device 5 
44 for controlling the recording operation: 

When the power-source connection portion 68 
detects suspension of the power-supply interruption sig- 
nal which is supplied from the MPU 111, the power- 
source connection portion 68 restarts power supply to 10 
the control device 44 for controlling the recording oper- 
ation and the recording portion 51 including the record- 
ing motor M2. 

When electric power is again supplied, the mode of 
the apparatus is shifted from the low power consumption 15 
operation mode to the normal operation mode. Moreo- 
ver, the control device 44 for controlling the recording 
operation Is turned on so that a state which is capable of 
controlling the recording operation is realized. 

When electric power is supplied to the control device 20 
44 for controlling the recording operation, the control 
device 44 for controlling the recording operation reads 
the contents of the ROM , on which the various instruction 
for the recording operation have been written, to execute 
the procedure. 25 

During the foregoing procedure, the control device 
44 for controlling the recording operation detects 
whether or not the initial-rotation inhibition signal has 
been transmitted from the MPU ill. When the control 
device 44 for controlling the recording operation detects 30 
transmission of the initial-rotation inhibition signal from 
the MPU 1 1 1, the control device 44 for controlling the 
recording operation does not perform the initial rotation 
process but skips the same to start execution of the 
recording procedure. 35 

As described above, according to the fourth embod- 
iment, the initial rotation is inhibited when the mode of 
the apparatus is shifted from the low power consumption 
operation mode to the normal operation mode. There- 
fore, the inhibition of the Initial rotation at the time of shift- 40 
ing of the mode of the apparatus from the low power 
consumption operation mode to the normal operation 
mode attains, in addition to the effect of the third embod- 
iment, an effect that the recording operation can Imme- 
diately be performed in the case where the apparatus 45 
has been restored from the waiting state to the operation 
state. Moreover, the initial rotation can be performed only 
when the power is supplied to the apparatus. 

The operation of the fourth embodiment will now be 
described with reference to a flow chart shown In Fig. 1 6. 50 

Referring to Fig. 16. portions different from those 
shown in Fig. 15 are described; the same elements are 
given the same reference numerals; and they are omitted 
from description. 

In step S401 a low-level initial-rotation inhibition sig- 55 
nal is transmitted from the MPU 111. 

In step S402 whether or not a high-level initial-rota- 
tion inhibition signal has been transmitted from the MPU 
1 1 1 isdetermined. If the high-level signal has been trans- 



mitted, the operation proceeds to step S308. If the fore- 
going signal has not been transmitted, the operation 
proceeds to step S306. 

In step S403 the high-level initial-rotation inhibition 
signal is transmitted from the MPU 111. 

Fifth Embodiment 

A fifth embodiment has a structure such that control 
of the initial rotation is added to the structure of the fourth 
embodiment. 

Since the overall structure of the fifth embodiment is 
the same as that of the second embodiment, the descrip- 
tions of the structure and operation are omitted, and the 
same elements are given the same reference numerals. 

Fig. 14 is a block diagram showing an essential por- 
tion of this embodiment. As shown in Fig. 14. the struc- 
ture of this embodiment has an arrangement that the 
MPU 1 1 1 is, through electric lines, supplied with, as well 
as the signals shown In Figs. 12 and 13, a transference- 
member clogging detection signal indicating clogging of 
a transference member and a failure detection signal 
Indicating that the recording operation cannot be per- 
formed due to various reasons. 

The portions of the operation of this embodiment dif- 
ferent from those of the fourth embodiment will now be 
described 

During the foregoing Initial procedure, the MPU 1 1 1 
detects clogging of a transference member In the con- 
veyance system formed from the paper-supply portion in 
the recording system to the paper discharge portion, the 
MPU 1 1 1 further detecting a failure state. If the transfer- 
ence-member clogging detection signal and/or the fail- 
ure detection signal is detected by. the MPU 111. a 
determination is performed that the recording operation 
cannot be performed, and the initial rotation is inhibited. 

When the mode of the apparatus is shifted from the 
low power consumption operation mode to the normal 
operation mode, the control device 44 for controlling the 
recording operation, which has been supplied with elec- 
tric power, performs the operation according to the fourth 
embodiment for enabling the recording operation to be 
performed and an operation for detecting whether or not 
a cause of the Impossibility of the recording operation 
detected by the MPU 1 1 1 exists. 

To perform the foregoing operations, the control 
device 44 for controlling the recording operation reads 
the contents of the ROM. on which the various Instruc- 
tions for the recording operation have been written, when 
electric power is supplied to the control device 44 for con- 
trolling the recording operation. Moreover, the control 
device 44 for controlling the recording operation detects 
whether or not the initial-rotation inhibition signal has 
been transmitted from the MPU 1 1 1 . If the control device 
44 for controlling the recording operation has confirmed 
that the initial-rotation inhibition signal has been trans- 
mitted from the MPU 1 1 1 . the control device 44 for con- 
trolling the recording operation does not perform the 
initial rotation but determines the state in accordance 
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with the program routine for use at the time of supplying 
electric power. 

Therefore, the recording motor M2 maintains the 
non-operating state. 

As described above, according to the fifth embodi- 
ment, the initial rotation can be inhibited if an abnormal 
state has been detected. As a result, a wasteful opera- 
tion, such that the initial rotation is performed though the 
recording operation cannot be performed, can be pre- 
vented. 

As described above, according to the third embodi- 
ment, when image data for one page has been stored in 
the storage means, the low power consumption opera- 
tion mode is switched to the normal operation mode. 
Therefore, excess consumption of electric power can 
effectively be prevented. 

According to the second embodiment, when the low 
power consumption operation mode is switched to the 
normal operation mode, the initial rotation is inhibited. 
Therefore, the recording operation can immediately be 
performed when the apparatus has been restored from 
the state of waiting for the recording operation to the 
operation state. 

Moreover, the initial rotation can be performed with- 
out exception when electric power is supplied to initialize 
predetermined sections and detect a failure. 

In particular, determination can be performed 
whether the shift from the low power consumption oper- 
ation mode to the normal operation mode is due to the 
activation of the power source or shift from the state of 
waiting for the recording operation. Thus, if a facsimile 
communication to be completed in a short time is per- 
formed the recording operation can immediately be per- 
formed. Thus, a wasteful operation, such that the 
memory substitution receipt is performed though no fail- 
ure takes place, can be prevented. Moreover, waste of 
time can be prevented such that an urgent facsimile com- 
munication is extracted from a memory. 

Sixth Embodiment 

The first embodiment has the structure such that the 
control device 44 for controlling the recording operation 
automatically performs the initial rotation when power 
supply is started. 

However, a sixth embodiment has a structure such 
that the control device 44 for controlling the recording 
operation performs the initial rotation when the initial 
rotation execution signal has been supplied to the same 
from the MPU 111. When the switch SW 46 is switched 
on (when the MPU 1 1 1 starts operating), the MPU 1 1 1 
transmits the initial-rotation execution signal. 

A flow chart of the operation of the sixth embodiment 
is shown in Fig. 19. Referring to Fig. 19, the same oper- 
ations as those shown in Fig. 6 are given the same ref- 
erence numerals and the are omitted from descriptions. 

In step S601 the control device 44 for controlling the 
recording operation detects whether or not the initial- 
rotation execution signal has been transmitted from the 



MPU 111. If the initial -rotation execution signal has been 
detected, the operation proceeds to step Si 06. If the 
foregoing signal has not been detected, the operation 
proceeds to step S602. In step S602 the control device 
5 44 for controlling the recording operation transmits, to the 
MPU 111, the initial rotation signal interruption com- 
mand. 

Referring to Fig. 20, the operation proceeds from 
steps Si 47, S150. S153 and S156 to stepSISS. 

10 

Seventh Embodiment 

A flow of the operation of a seventh embodiment is 
shown in Fig. 21. 

15 Referring to Fig. 21, the same elements as those 
shown in Fig. 1 1 are given the same reference numerals 
and they are omitted from descriptions. The process 
according to the seventh embodiment is the same as that 
according to the second embodiment. 

20 If an affirmative determination is performed in step 
S202, the operation proceeds to step S1 58. If a negative 
determination is performed, the operation proceeds to 
step S601. 

The structure of this embodiment may be as follows. 

25 In step Si 01 shown in Figs. 6A and 19A. which are 

flow charts of the operation of this embodiment, and in 
Figs. 5. 12. 13. 14 and 18, which are block diagrams of 
this embodiment, the first power supply portion 47 is 
turned on/off by the switch 46. In place of using the switch 

30 46. the first power supply portion 47 may be turned on/off 
by inserting/drawing a power supply cable 70 (not 
shown) into or from an inlet 71 (not shown) of the facsim- 
ile apparatus 1 . the power supply cable 70 being used to 
connect the facsimile apparatus 1 to the AC power 

35 source 49, 

Although the invention has been described in its pre- 
ferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred 
form can be changed in the details of construction and 

40 in the combination and arrangement of parts without 
departing from the spirit and the scope of the invention 
as hereinafter claimed. 

An image forming apparatus is provided which is 
capable of immediately performing a recording operation 

45 in the case where the apparatus is restored to the oper- 
ation state from the waiting state. The image forming 
apparatus has an MPU for performing switching between 
a normal operation mode, in which the apparatus is oper- 
ated with normal electric power, and a low power con- 
so sumption operation mode, in which the apparatus is 
operated with a low power consumption which is smaller 
than the normal electric power, so as to reduce electric 
power consumption. When the MPU switches the mode 
of the apparatus from the low power consumption oper- 

55 ation mode to the normal operation mode, an initial-rota- 
tion inhibition signal for inhibiting initial rotation of a motor 
is generated. In response to the initial-rotation inhibition 
signal, the initial rotation of the motor is inhibited. 
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Claims 

1 . An image forming apparatus comprising: 

recording means for recording an image on 
recording paper and performing a preparation proc- 5 
ess for normally recording an image; 

power supply means having a normal mode 
for supplying normal electric power and a low elec- 
tric power mode for supplying electric power smaller 
than the normal electric power; io 

switching means for switching said power 
supply means on/off; and 

control means for performing switching 
between said normal mode and said low electric 
power mode, 15 

wherein said control means causes said 
recording means to perform the preparation process 
when said power supply means, which has been 
switched off. is switched on. and causes said record- 
ing means to perform the preparation process when 20 
said low electric power mode is switched to said nor- 
mal mode. 7. 

2. An image forming apparatus according to Claim 1, 
wherein said recording means is not supplied with 25 
electric power in said low electric power mode and 
starts performing the preparation process when 
supply of electric power is started, and 

said control means inhibits said recording 
means to perform the preparation process when 30 
said low electric power mode is switched to said nor- 
mal mode. 

3. An image forming apparatus according to Claim 1 , 
wherein said recording means performs the prepa- 35 
ration process when said recording means has 
received a command to perform the preparation 
process from said control means, and 

said control means detects that said power 8. 
supply means, which has been switched off. is 40 
switched on, and issues, to said recording means, 
the command to perform the preparation process in 
accordance with a result of the detection. 

4. An image forming apparatus according to Claim 1 , 45 
wherein said recording means has means for con- 
veying the recording paper, and the preparation 
process is to operate said means for conveying the 
recording paper. 

50 

5. An image forming apparatus according to Claim 4. 
wherein said recording means is adapted to an elec- 
trophotographic method, and the preparation proc- 
ess is to initialize an electrophotographic process 9. 
portion, detect a failure of a fixing unit and check 55 
whether or not toner exists. 

6. An image forming apparatus including: 

transference-member conveyance means for 



conveying a transference member to which an 
image, to be formed on a recording medium, is trans- 
ferred; 

operation means for operating said transfer- 
ence-member conveyance means; and 

control means which performs switching 
between a normal operation mode, in which said 
apparatus is operated with normal electric power, 
and a low power consumption operation mode, in 
which said apparatus is operated with electric power 
smaller than the normal electric power, said image 
forming apparatus comprising: 

generating means for generating a signal for 
inhibiting the operation of said transference-member 
conveyance means when said low power consump- 
tion operation mode is switched to said normal oper- 
ation mode; and 

inhibition means for inhibiting the operation 
caused by said operation means in response to the 
signal generated by said generating means. 

An image forming apparatus according to Claim 6 
further comprising; 

power-source connection means for switch- 
ing connection/disconnection of an electric power 
source to and from said apparatus, wherein 

said inhibition means inhibits the operation 
caused by said operation means in response to the 
signal generated by said generating means when 
said low power consumption operation, mode is 
switched to said normal operation mode in a state 
where said power-source connection means is con- 
nected, said inhibition means allowing the operation 
caused by said operation means regardless of the 
signal generated by said generating means when 
said power-source connection means, which has 
been disconnected, is connected. 

An image forming apparatus according to Claim 7 
further comprising: 

power-source connection means for switch- 
ing connection/disconnection of an electric power 
source to and from said apparatus; and 

clogging-state detection means for detecting 
clogging of a transference member in said appara- 
tus, wherein 

said control means has second inhibition 
means for inhibiting the operation caused by said 
operation means if clogging of the transference 
member is detected by said clogging-state detection 
means when said power-source connection means, 
which has been disconnected, is connected. 

An image forming apparatus according to Claim 8 
further comprising: 

power-source connection means for switch- 
ing connection/disconnection of the electric power 
source to and from said apparatus; and 

failure detection means for detecting a failure 
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in said apparatus, wherein 

said control means has third inhibition means 
for inhibiting the operation caused by said operation 
means if a failure is detected by said failure detection 
means when said power-source connection means, 
which has been disconnected, is connected. 

10. An image forming apparatus comprising: 

storage means for storing image data to be 
recorded; 

recording control means for controlling an 
operation for recording an image; and 

electric-power control means for controlling 
electric power consumption by performing switching 
between a normal operation mode, in which electric 
power is supplied to said recording control means to 
operate said apparatus with normal electric power 
and a low power consumption operation mode, in 
which electric power is not supplied to said recording 
control means to operate said apparatus with elec- 
tric power smaller than the normal electric power, 
wherein 

when image data for one page has been 
stored in said storage means, said low power con- 
sumption operation mode is switched to said normal 
operation mode. 

11. An image forming apparatus according to Claim 10 
further comprising: 

transference-member conveyance means for 
conveying a transference member to which an 
image, to be formed on a recording medium, is trans- 
ferred ; 

operation means for operating said transfer- 
ence-member conveyance means; 

generating means for generating a signal for 
inhibiting the operation of said transference-member 
conveyance means when said low power consump- 
tion operation mode is switched to said normal oper- 
ation mode; and 

inhibition means for inhibiting the operation 
caused by said operation means in response to the 
signal generated by said generating means. 

12. An image forming apparatus according to Claim 1 1 
further comprising: 

power-source connection means for switch- 
ing connection/disconnection of an electric power 
source to and from said apparatus, wherein 

when said power-source connection means, 
which has been disconnected, is connected, said 
electric-power control means switches said low 
power consumption operation mode to said normal 
operation mode, and then said electric-power con- 
trol means shifts the mode to said low power con- 
sumption operation mode. 

13. An image forming apparatus according to Claim 12 
further comprising: 



transference-member conveyance means for 
conveying a transference member to which an 
image, to be formed on a recording medium, is trans- 
ferred; 

5 operation means for operating said transfer- 

ence-member conveyance means; and 

generating means for generating a signal for 
inhibiting the operation of said transference-member 
conveyance means when said low power consump- 

70 tion operation mode is switched to said normal oper- 
ation mode, wherein 

when said low power consumption operation 
mode is switched to said normal operation mode in 
a state where said power source connection means 

75 is connected, the operation caused by said, opera- 
tion means is inhibited in response to the signal gen- 
erated by said generating means, and when said 
power source connection means, which has been 
disconnected, is connected, the operation caused 

20 by said operation means is permitted regardless of 
the signal generated by said generating means. 

14. An image forming apparatus according to Claim 13 
further comprising: 
25 clogging-state detection means for detecting 

clogging of a transference member in said appara- 
tus: and 

second inhibition means for inhibiting the 
operation caused by said operation means if clog- 
30 ging of the transference member is detected by said 
clogging-state detection means when said power- 
source connection means, which has been discon- 
nected, is connected. 

35 15. An image forming apparatus according to Claim 13 
further comprising: 

failure detection means for detecting a failure 
in said apparatus; and 

third inhibition means for inhibiting the oper- 
40 ation caused by said operation means if a failure is 
detected by said failure detection means when said 
power-source connection means, which has been 
disconnected, is connected. 

45 
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